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Preface

ompanies are being flooded with tsunamis of data collected in a
multichannel business environment, leaving an untapped poten-
'tial for analytics to better understand, manage, and strategically
exploit the complex dynamics of customer behavior. In this book, we
will discuss how analytics can be used to create strategic leverage and
identify new business opportunities.

The focus of this book is not on the mathematics or theory, but on
the practical application. Formulas and equations will only be included
when absolutely needed from a practitioner’s perspective. It is also not
our aim to provide exhaustive coverage of all analytical techniques
previously developed, but rather to cover the ones that really provide
added value in a business setting.

The book is written in a condensed, focused way because it is tar-
geted at the business professional. A reader’s prerequisite knowledge
should consist of some basic exposure to descriptive statistics (e.g.,
mean, standard deviation, correlation, confidence intervals, hypothesis
testing), data handling (using, for example, Microsoft Excel, SQL, etc.),
and data visualization (e.g., bar plots, pie charts, histograms, scatter
plots). Throughout the book, many examples of real-life case studies
will be included in areas such as risk management, fraud detection,
customer relationship management, web analytics, and so forth. The
author will also integrate both his research and consulting experience
throughout the various chapters. The book is aimed at senior data ana-
lysts, consultants, analytics practitioners, and PhD researchers starting
to explore the field.

Chapter 1 discusses big data and analytics. It starts with some
example application areas, followed by an overview of the analytics
process model and job profiles involved, and concludes by discussing
key analytic model requirements. Chapter 2 provides an overview of

Xiii
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data collection, sampling, and preprocessing. Data is the key ingredi-
ent to any analytical exercise, hence the importance of this chapter.
It discusses sampling, types of data elements, visual data exploration
and exploratory statistical analysis, missing values, outlier detection
and treatment, standardizing data, categorization, weights of evidence
coding, variable selection, and segmentation. Chapter 3 discusses pre-
dictive analytics. It starts with an overview of the target definition
and then continues to discuss various analytics techniques such as
linear regression, logistic regression, decision trees, neural networks,
support vector machines, and ensemble methods (bagging, boost-
ing, random forests). In addition, multiclass classification techniques
are covered, such as multiclass logistic regression, multiclass deci-
sion trees, multiclass neural networks, and multiclass support vector
machines. The chapter concludes by discussing the evaluation of pre-
dictive models. Chapter 4 covers descriptive analytics. First, association
rules are discussed that aim at discovering intratransaction patterns.
This is followed by a section on sequence rules that aim at discovering
intertransaction patterns. Segmentation techniques are also covered.
Chapter 5 introduces survival analysis. The chapter starts by introduc-
ing some key survival analysis measurements. This is followed by a
discussion of Kaplan Meier analysis, parametric survival analysis, and
proportional hazards regression. The chapter concludes by discussing
various extensions and evaluation of survival analysis models. Chap-
ter 6 covers social network analytics. The chapter starts by discussing
example social network applications. Next, social network definitions
and metrics are given. This is followed by a discussion on social network
learning. The relational neighbor classifier and its probabilistic variant
together with relational logistic regression are covered next. The chap-
ter ends by discussing egonets and bigraphs. Chapter 7 provides an
overview of key activities to be considered when putting analytics to
work. It starts with a recapitulation of the analytic model requirements
and then continues with a discussion of backtesting, benchmarking,
data quality, software, privacy, model design and documentation, and
corporate governance. Chapter 8 concludes the book by discussing var-
ious example applications such as credit risk modeling, fraud detection,
net lift response modeling, churn prediction, recommender systems,
web analytics, social media analytics, and business process analytics.
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CHAPTER 1

Big Data and
Analytics

ata are everywhere. IBM projects that every day we generate 2.5
quintillion bytes of data.! In relative terms, this means 90 percent
of the data in the world has been created in the last two years.
Gartner projects that by 2015, 85 percent of Fortune 500 organizations
will be unable to exploit big data for competitive advantage and about
4.4 million jobs will be created around big data.? Although these esti-
mates should not be interpreted in an absolute sense, they are a strong
indication of the ubiquity of big data and the strong need for analytical
skills and resources because, as the data piles up, managing and analyz-
ing these data resources in the most optimal way become critical suc-
cess factors in creating competitive advantage and strategic leverage.
Figure 1.1 shows the results of a KDnuggets® poll conducted dur-
ing April 2013 about the largest data sets analyzed. The total number
of respondents was 322 and the numbers per category are indicated
between brackets. The median was estimated to be in the 40 to 50 giga-
byte (GB) range, which was about double the median answer for a simi-
lar poll run in 2012 (20 to 40 GB). This clearly shows the quick increase
in size of data that analysts are working on. A further regional break-
down of the poll showed that U.S. data miners lead other regions in big
data, with about 28% of them working with terabyte (TB) size databases.
A main obstacle to fully harnessing the power of big data using ana-
lytics is the lack of skilled resources and “data scientist” talent required to
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Less than 1 MB (12) B 3.7%
1.1 to 10 MB (8) M 25%
11 to 100 MB (14) Bl 4.3%
101 MB to 1 GB (50) R 15.5%
1.1 to 10 GB (59)
18%
11 to 100 GB (52) T 16%
101 GBto 1 TB
(59) 18%
1.1to 10 TB (39) I 12
11 to 100 TB (15) B 4.7%
101 TB to 1 PB (8) l 1.9%
1.1 to 10 PB (2) [06%
11 to 100 PB (0) | 0%
Over 100 PB (6) H 19%

Figure 1.1 Results from a KDnuggets Poll about Largest Data Sets Analyzed
Source: www.kdnuggets.com/polls/2013/largest-dataset-analyzed-data-mined-2013.html.

exploit big data. In another poll ran by KDnuggets in July 2013, a strong
need emerged for analytics/big data/data mining/data science educa-
tion.* It is the purpose of this book to try and fill this gap by providing a
concise and focused overview of analytics for the business practitioner.

EXAMPLE APPLICATIONS

Analytics is everywhere and strongly embedded into our daily lives. As I
am writing this part, I was the subject of various analytical models today.
When I checked my physical mailbox this morning, I found a catalogue
sent to me most probably as a result of a response modeling analytical
exercise that indicated that, given my characteristics and previous pur-
chase behavior, I am likely to buy one or more products from it. Today,
I was the subject of a behavioral scoring model of my financial institu-
tion. This is a model that will look at, among other things, my check-
ing account balance from the past 12 months and my credit payments
during that period, together with other kinds of information available
to my bank, to predict whether 1 will default on my loan during the
next year. My bank needs to know this for provisioning purposes. Also
today, my telephone services provider analyzed my calling behavior



